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WE: BN AiREMNE A RFERLTHERDER FER CLIT EHPRTE AFRAR FAARAFAR ZEELMR EEELLR
AT F VA B 10 AR ae 2R G RURME R R G3#4E ) Waters Sunlire Cy #(250 mm X 4. 6 mm, 5 pm) , %3148
K4 0.02% = TRt 0.02 mol / L Bdt — S APk (R B ERA pH £ 3.5) — TH (BB AM) ,iRE A 1.0 mL/ min, 238 4 35 °C, 4
Mk KA 225 0m, #HAEFH 10 L ER HROER FTER CLT EPARTE AFTBRAR FARSAG ZEELHR.ERTR
AT EE D B F R ERE S AL 6.852~51.39 ng/ mL.2.956~22. 17 ug/ mL.2. 918 ~21. 88 g/ mL.4. 643 ~34. 82 pg/ mL,
4.871~36. 53 pg/ ml..4. 007~30. 05 pg/ mL.4. 519~33. 89 pg/ ml. 4. 482~33. 62 pg/ mL.2. 724~20. 43 pg/ ml..2. 809~21. 07 pg/ ml.
RN S mREE R R RIF(r=0.9992,n=6); TR HH 0.66,0.31,0.29,0.45,0.48,0.41,0.42,0.46,0.27,0. 28 wg/ mL;
M AR E AR R RSD 30T 2.0%(n = 6) ;B FE 53] A 100. 36%,98. 74%,98. 71%,99. 67%,99. 86%,99. 59%,
98.70% , 98. 38% , 98.25% , 98. 72% , RSD % %1 4 0.89%, 1.02% , 1. 04% , 1. 17%, 0. 84% , 1. 15%, 1.33% , 1. 20%, 1. 07%, 1. 23%
(n=6)3MMHP LRRSWTFHELETLNA 1.165~1.192 mg/ g.0.523 1~0.527 6 mg/ g.0.499 7~0.501 1 mg/ g.0.681 4~
0.688 9 mg/ g.0.697 7~0.700 2 mg/ g.0.606 8§ ~0.613 4 mg/ g.0.580 1 ~0.583 7 mg/ g.0.427 7~0.442 2 mg/ g.0.410 1 ~
0.416 5mg/g.0.4002~0.401 3mg/g(n=2) B51 P Z8 F ik RAR TAT 4 REF T A2 WA, TR T R ool 2 Lok Ak i
F 10 At E 2,
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Simultaneous Determination of 10 Components in Wuwei Xianglian Pills by RP — HPLC
WU Luye,YANG Zhengying,YU Shanglin
(The 900th Hospital of the Joint Logistics Support Force of the PLA,Fuzhou,Fujian,China 350000)

Abstract: Objective To establish a reverse — phase high — performance liquid chromatography (RP - HPLC) method for the
simultaneous determination of 10 components in Wuwei Xianglian Pills, including berberine hydrochloride, coptisine, palmatine,
Methods The

chromatography column was Waters SunFire C,; column (250 mm X 4 6 mm,5 um),the mobile phase was 0.02 mol / L potassium

tetrahydropalmatine, costunolide, dehydrocostuslactone, evodiamine, rutaecarpine, limonin, and paeoniflorin.
dihydrogen phosphate solution containing 0.02% triethylamine (the pH was ajusted to 3.5 with phophoric acid) - acetonitrile
(gradient elution) ,the flow rate was 1.0 mL / min,the column temperature was 35 °C,the detection wavelength was 225 nm,and the
injection volume was 10 pL. Results The linear ranges of berberine hydrochloride, coptisine, palmatine, tetrahydropalmatine,
costunolide,dehydrocostuslactone, evodiamine, rutaecarpine, limonin and paeoniflorin were 6. 852 - 51.39 pg/ mL,2. 956 - 22. 17 pg/ mL,
2.918 — 21.88 pg / mL,4.643 — 34.82 pg / mL,4.871 - 36.53 pg / mL,4.007 - 30.05 pg / mL,4.519 - 33.89 pg / mL,

4.482 - 33.62 pg / mL,2.724 — 20.43 pg / mL,and 2.809 - 21.07 pg / mL (r > 0.999 2,n = 6),respectively. The limits of
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quantification (LOQ) were 0.66,0.31,0.29,0.45,0.48,0.41,0.42,0.46,0.27,0.28 pg / mL,respectively. The RSDs of precision,
stability, and repeatability test results were all lower than 2.0% (n = 6). The average recoveries of the above 10 components were
100. 36%, 98. 74%, 98. 71%, 99. 67%, 99. 86%, 99. 59%, 98. 70%, 98. 38%, 98. 25%, 98. 72% , with RSDs of 0.89%, 1.02%, 1. 04%,
1.17%,0. 84%,1.15%,1.33%,1.20%,1. 07%,and 1.23% (n = 6),respectively. The average contents of the above 10 components
in three batches of samples were 1.165 — 1.192 mg / ¢,0.523 1 - 0.527 6 mg / g,0.499 7 - 0.501 1 mg / g,0.681 4 -
0.688 9 mg / g,0.697 7 — 0.700 2 mg / g,0.606 8 — 0.613 4 mg / g,0.580 1 — 0.583 7 mg / g,0.427 7 - 0.442 2 mg / g,
0.410 1 - 0.416 5 mg / g,and 0.400 2 — 0.401 3 mg / g (n = 2),respectively. Conclusion The established method is

convenient and feasible, with accurate and reliable results and good stability, which can be used for the simultaneous determination

of 10 components in Wuwei Xianglian Pills.

Key words:RP — HPLC;Wuwei Xianglian Pills;content determination of multi — components

TURAFEILH B ARE IR RAH HAT 5K
2R 75, EE TR I B R ARG DR i I T 4L
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15 OB 8 3% (HPLC) 5 0 28 A P R 3 48 P9 T T 2
T*%‘WEHE’JAE DL R ¥ R TR N BERR Y B

20 DL A T PEAN R0 A9 5 A O U, ASBIE 5 R

S MR B RORORE €533 (RP — HPLC) 15 [] I il 78 70k 7 14
UL R/ INEER  HE A LT B R R OREE
PR 5 SR R R 2 B0, 22 4 BT T R
FATEGHT 10 Bl L A3 1 3 o, A R A 342 HL 1 Joi o 4 1l
Pt 2% BIHGEIR .
1 UFE5KH
1.1 {¢s8

Agilent1260 7Y U = A0 A i Y (35 E Agilent 23 o
A ), B G1314B AU Af A8 3 K A U #% (VWD) 5 XSE -
505 KU TG+ Mettler Toledo A ] A5 0. 01 mg) 5
Milli — Q AU 4fi 7K 4b 2 2 455 (3£ [ Millipore A H] ) 5 KQ —
500K AU Effa a7 i 1 e (B Lo i A s A PR W]
1A 500 W, 4528 4 50 kHz) o
1.2 X%

ERTR /NGO BR T (A5 110713 - 202015, 2l
H85. 9%) , BRI IE S (L5 112026 - 201802, 4
94, 2%) , [ ETT X IR (HE5 8 110732 - 201913, 46

JiE°H 85.8%) , FEHH 2 £ F % B (Hit 5 R 110726 -
202020, 45 J& 4 99. 3% ) , A HE P FR X BE S (HtE S
111782 - 201807, 4 &£ 4 99. 6% ) , I F A # P Tk X iR
il (165K 111894 — 202104, 4l 4 95. 1% ) , 5 2 BT
S HE G (454 110802 — 202111, 21 FE 4 99. 8% ) , 2k
BT YR OB X IR (5 ok 110801 - 202109, 45 B K
99. 3%) , P15 2 %1 B i (L4524 110800 - 201707, 46
JER 97, 9%) , N 2541 6 B S (L5 R 110736 - 202246,
4l B 4 96. 7%) , YW B v E 2 5 25 S AR e RSB s &
i B (ol [ Merck 23 W) s BEfR — 240 . =4
Jie (O3 Ar el , ) 25 4 PR AR 2438000 A RN 71 ) 5 7K R B iy
gk s B A I L (At RS 25000 A7 BRA | L #5553
Wik 20221126,20230109,20230302, 100K/ E 3 ¢).

2 FiEE54%

2.1 @.lazkﬁ:[ls 515 Z454% AR

{635 FE . Waters SunFire C g #£ (250 mm X 4. 6 mm,
5 um) ;s : L5 (A) - 0. 02% = LB 0. 02 mol / L
WEme — S P W (B, BRI pH 2 3.5) , B BRI
(0 ~ 19 min B} 15%A — 25%A , 19 ~ 32 min I} 25%A —
65%A,32 ~ 60 minf 65%A — 78%A) ;17 : 1. 0 mL/min;
FEUR - 35 C3 MM 1 - 225 nm; ZEAE S 10 wL. B HR
B AR R /N BERR G T AR T 3 000 TR A % BE it 75 T
T I BT SR R R R A A5 SR AR R N BE AR L B0
B T ESHR O R ORFIRNER R EAARTNEE .
R BN T AR A R N H AR S S
ROR B4R, B ¥R T 1.5,

2.2 A&

TR0 Lt VA VAR < TR TR /N B o e L 57T
FEMER LR RFIENEE KSR N SRR B =
ZE BT A5 1 2R AT 24 1 X R A A, R AR
FE I B E S A3 0l ) SCEE 1 mL 43 ) F 0. 685 2,
0.295 6,0.291 8,0.464 3,0.487 1,0.400 7,0.451 9,
0.448 2,0.272 4,0. 280 9 mg AV , VE R % BB 56 IF 2%
T o 0 RS 2 W R AR X HR R I £ 1. 0 mL, ' 20 mL
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o3 i L) | Y VReR S 2w N I EC

Pk o T - ORI B 2 o RS R, B
FEHEIEHR D KG%5 A 90% HH B W 50 mL, FRAE BT,
P A B (D)2 500 WAk 45 kHz)40 min, 0%, 7
PR T f, FH 90% FH B A2 0l 2% 1 i, $857,0. 45 pum
AL UB A g | BRI, RIS .

RF 1 Xt B 0 < B AL T T2, 43 ) o S B

HEORT EFHER S AT B RE & F A
‘{m&%ﬂ%ﬁ&ﬂﬂ%méxﬂi’i& A, BN
2.3 FEEERE

LR 2. 230 F 3 A A4S 10 pl, ﬁfz 1
T 035 A5 PR UERR I 5 o 45 L A T 3 b, 3R
INBERS BEVERK EL LT HE R L ﬂt%ﬁlmﬁaf
SR IES R 2 BOm 5% 26 BB Fr T R AT 2
(0 5 0 O B4 o) 8] 5 7R A % BE S s i — 20, HO B PR
MRTE T i & LR 1.

LRVEC R SR R R 2. 2 0T T 4%
B — o B LT 45 9 0.2,0.5,0.8,1.0,1.2,1. 5 mL, 4%
S 20 mL A5 S A, I S A L 4 2. 1R (A5 g%
PEIEREIN A, 43 5] A5 10 Ve T R () S A A AH
J iR (X, wg / mL) g AR AR A7 2 15 5 92 )

®1 ZUXERERSEERBELER(n=6)

Tab.1 Results of the linear relation test and determination of

LOQ (n = 6)

LYy BB #E ro HEEB(pg/ml)  EER (pg/ml)
SBDER V=55.67X+7.082 0,998  6.852~51.39 0.66
KA F=3218 X-5.917  0.995  2.956~22.17 0.31
egir F=21.54 X+1.368  0.9994  2.918~21.88 0.29
EHELE T=19.B3X+1.256  0.9996  4.643~34.82 0.45
ABBRE  F=39.498-2.433 0,997  4.871~36.53 0.48
FARANE  7=38.06X-1.625 0.993  4.007~30.0 0.41
FREA F=41L05X-3.121 0.994  4.519~33.89 0.42
FERKB V=4 X+4165 0,992 4.482~33.6 0.46
FREE F=28.79 X+2.904 0,993 2.724~20.43 0.27
GEES F=30.11X+2.013 0,996  2.809~21.07 0.28
HE R R A5 SR AR 1

K 8 B < b 2 LR 2. 2IﬁT‘ZEé XoT R R

S FE 2.0 1 TR 8 AR SRR I A2 6 UK, i SR U THT

Eo,n%i“@axlxéﬁﬁi\,\ B BT EHROE A
Tl N Ee R AR R 52 B0 52 4 8 R AT
T2 OMIAT 25 15 1 T ARG RSD 43 5124 0. 19%, 0. 24%,
0.32%,0.45%,0.28%,0. 51%,0. 37%,0. 26%,0. 31%,
0. 17%(n = 6) , RUULSHEHE R A4F .

s TR TR o Rt A, LM R B (S / V) DA 10 1 B ) JB Fe s PRI« BURE i (it O 20230109) 3 &, 3%
A/ mAU A/ mAU A/ mAU
600 5 180 5 180 i
500 150 150
400 120 120
B ] B ol b ‘| :
1 6 1 6 8
108 "'—'LJJ t / min 38 “*LJLU//—“ ‘\kaJ‘UU‘—k t/ min 38 ""'LJW_JWJMUL‘—'\ t / min
0 10 20 30 40 50 60 10 20 30 40 50 60 50
A B C
A/mA A/ mA A/ mA
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120 120 120
: : : M
30 Wm wu i 38 LWJM . 38 )
¢t/ min &/ min t min
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D E F

A/ mAU

180 5
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6 T 74 o

38 LL«L»__lMA/‘U i SJ\-L—~ /mi

- &/ min
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G

L G%H 2. Ak TE 3 kEM 4 LT 5 RBDRES 6 ARETE 7 XFWA 8 XRIKRH 9. KAkRAE

10. & &K% M A5

A RSB SRER B R SRIER

C - C FH Tixj—ﬂgwnzz&/&( \53‘]%“&:@‘1% 7]‘ }ééﬂ%‘\%%%

“a%)

E1 ERESHEHEEIELEE

1. Paeoniflorin 2. Tetrahydropalmatine

9. Costunolide

3. Coptisine 4. Palmatine 5. Berberine hydrochloride 6. Limonin

7. Evodiamine 8. Rutaecarpine

10. Dehydrocostuslactone

A. Mixed reference solution B. Test solution C - G. Negative reference solution (lacking Coptidis Rhizoma, Aucklandiae Radix, Corydalis Rhizoma,

Euodiae Fructus,Paeoniae Radix Alba,respectively)

Fig.1 RP - HPLC chromatograms
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2. 200 Jr sl A A s, 40 T 450,5, 10,20,
24,48 h 4% 2. 1IN (o 3 S5 R E AR 2 | T SR UG TR
SEOLER TR/ NEERS, PR ERR LT R R AFREN
fif SR N SR A BT0 S A B O st 2R R 24
H I FLAY RSD 43514 0. 67%,0. 74%,1. 02%,0. 79%,
0. 62%,0. 81%,0. 84%,0. 77%,0. 93%,0. 59%(n = 6) , %
WA AE 2 T 48 h INFRUE Ik R A
RIS R — (L5 8 20230109) F 3l
iR RRE 4% 2. 2300 N 7 A e R, AT
6 13, 4% 2. 110N A 35 S AR R |, i SR 0 T AR, 3T
SRS i AR R /INEE R B L L ST VB R &
EV NGO Y R S N RS R RS S RV ¢

Bl A7 A R AT 245 1Y T 24 i 4 0l o 1,186 0,
0.527 6,0.501 1,0.688 9,0.700 2,0.613 4,0.583 7,
0.4422,0.416 5,0.401 3 mg/ g, RSD 43 54 0. 95%,
1.24%,1.46%,1.33%,1.17%,1.09%,1. 28%,1. 52%,
1.61%,1. 11%(n = 6) , R Jr L EE R 4.

JIAE IR < BB R0 55 1 B AR it 6 0y, AR, A
KO g AEHFRE AL 1:1(m / m) WY LR 2 A 2. 2
TR IR A BRI, #5222 00T i o A R A R
W, 3% 2. 150N B A5 PR RE I | TR INRE RIS 2R 45
RIE2,
2.4 HmEENE

B34t (L5431 20221126,20230109,20230302 )

Fz2 MENKRELER(n=6)

Tab.2 Results of the recovery test (n = 6)

B BabE(ng PAZ(ng) MEBE(mg) ®E%) X(%) RSD(%) B BahE(ng) wAE(mg) NEE(mg) @E%) X%  RSD(%)

EEON 7 1.192 1.027 2.237 101.75 FAKREAE  0.6164 0.601 1 1.228 101,74
1311 1.027 2,344 100. 58 0.6784 0.601 1 1.273 98,91
1.278 1.027 2.295 99,03 0.6612 0.601 1 1.262 99,95

100.36 0.89 99.59 115
1,295 1.027 2.31 99,90 0.6698 0.601 1 1.267 99,35
1. 184 1.027 2.216 100. 49 0.6124 0.601 1 1.206 98.75
1.214 1.027 2.245 100. 39 0.6281 0.601 1 .22 98.80
Kk, 0.5302 0.5912 1112 98.41 2REH 0.5866 0.6778 1.257 98.91
0.5835 0.5912 1171 99,37 0.6455 0.6778 1.309 97.89
0.5687 0.5912 1. 149 98.16 0.6292 0.6778 1.287 97.05

98.74  1.02 98.70 1.3
0.5761 0.5912 1,155 97.92 0.6374 0.6778 1311 99,38
0.5268 0.5912 1121 100. 51 0.5828 0.6778 1,248 98, 14
0.5402 0.5912 1.120 98.07 0.5977 0.6778 1.281 100. 81
g5 0.503 6 0.583 6 1.074 97.74 RREIA 0,444 4 0.4482 0.8825 97.75
0.5542 0.583 6 1.141 100. 55 0.489 1 0.4482 0.9308 98.55
0.5401 0.583 6 1112 98.00 0.4766 0.4482 0.9256 100. 18

98,71 1.04 98.38 120
0.5472 0.583 6 1121 98.32 0.4828 0.4482 0.9277 99,26
0.5003 0.583 6 1.079 99, 16 0.4415 0,4482 0.8768 97.12
0.5131 0.583 6 1,088 98.51 0.4528 0.4482 0.8894 97.41
ERELE 0.6923 0. 696 4 1.375 98.03 Bt E 0.4185 0.408 6 0.8223 98.83
0.7619 0.696 4 1. 460 100. 24 0.4606 0,408 6 0.8620 98,24
0.7426 0.696 4 1449 101, 44 0.4489 0,408 6 0.846 1 97.21

9.67  1.17 98.25  1.07
0.7522 0.696 4 1.441 98,91 0.4548 0.408 6 0.8555 98.07
0.6878 0.696 4 1.381 99, 54 0.4158 0,408 6 0.8129 97.19
0.705 4 0.696 4 1.401 99,89 0,426 4 0,408 6 0.8349 99,98
AFBRE 0.7037 0.7306 1.437 100.37 GEES 0.403 3 0.4214 0.8243 99.91
0.7744 0.7306 1,509 100. 55 0,443 8 0.4214 0.8569 98.03
0.7548 0.7306 1.481 99,40 0.4326 0.4214 0.8470 98,34

99.86  0.84 8.7 123
0.764 6 0.7306 1.488 99,01 0.4382 0.4214 0.861 1 100.36
0.699 1 0.7306 1.422 98.95 0.4007 0.4214 0.8099 97.10
0.7170 0.7306 1.454 100. 88 0.4109 0.4214 0.8263 98.58
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=3 HREENELER(mg/g,n=2)

Tab.3 Results of the content determination of 10 components in samples (mg / g,n = 2)

LA S Em wEM ST WERTEF KREBRNAE FAARTNE XELH RELAB REE S

20221126 1. 165 0.5231 0.4997 0.6814
20230109 1. 186 0.5276 0.5011 0.6889
20230302 1.192 0.5245 0.5008 0.6832

0.6977
0.7002
0.698 9

0. 606 8 0.5801 0.4398 0.4101 0.4002
0.613 4 0.5837 0.4422 0.4165 0.4013
0.607 5 0.5816 0.4277 0.4113 0.4009

FE S, 4% 2. 2 0T Jy vk i A Bl i s e, P AT 2 0
20100 F s A R R AR DU A, T SR e T AR, LSRR T
TR S P SRR /N EER B L DT E R AR R
Tl R L SR IR R A BEHK 52 25 BT IR A5
TR MAT AT I i A5 R LR 3,
3 itig
3.1 REAXRERE

AT AR IOy ik (R B 8 #E L [1R
FRI) FEEURT ] (30,40, 50 min) , fe 0 5E 2. 2 50 K 2
B
3.2 WNEIKIERE

X ER IR /N B ST ERR LR AF
JENTR L2 ER T N R | 52 A B 0 | SR 2R B O A
R ARG 25 7E 200 ~ 400 nm P74 75 BBl N dE AT 1S
i o 5 4% W3 YIAE 225 nm P BFEIT A i R Wi, B2k
SRR, FLEE AR B, ORI 4 46 225 nm.
3.3 ‘i M4%ERE

2T WL SN A HUARDAS [8] LA ) i e —
BRI TR B A R G, K PR R A R R O R A%
I3 or B VK 5 ZE AR Z v 10 BRI B A W TR A 4
RIS I = L e 5 (b g T 344 s, Y — O %
TR H0M 0. 02% B, FF i rh BRI A o3 0 % 05 0 TP R
4, B4 A Bk B 58 4241 B, PRI = 2 B AR FR 43
O SEN LI SIS R TR E AN T e 2 - N R R
H:(Waters SunFire C,4# .Phenomenex Kinetex XB C4#) |
FEWR (30,35,40 “C) X3 BRI 52 o Fe 200 7 2. 150
TS A
3.4 HBESENEERSH

T W0 TR R I R A 2 /N BE
) i, 2 LB B BAIC, SORAE AR 53 o 5 2 D0
BTG BRI I 4Y o e 26 3 AT, ] — ) S [ v = i v
10 A0 1 5 B 22 S0/, B B AR BI/IMR Ul $h 1R
INBER > RAFRRNER > B R LR > LEARENEE >
SR, > HER > BT > RASH AR > FrgaE
> AT
3.4 FHETMH

A FE ST T[N R A A L 10 O
O3 F I RP — HPLC ¥, X 3 LA b A7 T 7% 2
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S22k
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325 ,2021,52(19):5984 — 5995
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A FEHFFIENAR P EESHAT)]. FRER
A 25 5 47,2022,22(10) : 1153 - 1156.

[4] #chndl, HAAM, T 5K, F . KREGF RS, HEMER,
&6 R R R B R BR AR A TN [T, P 25,2022,
53(13):4198 — 4123.

[5] M EAL, T . XAKRAF BB S ERAFRIRE[T].
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